Hormonal regulation of fluxes through pyruvate dehydrogenase and the citric acid cycle in mammalian tissues.
Three key dehydrogenases in the mitochondria of higher animals have been found to be activated by Ca2+ ions; these are pyruvate dehydrogenase and two enzymes in the citric acid cycle, NAD-isocitrate dehydrogenase and oxoglutarate dehydrogenase. Activation can also be demonstrated within permeabilized and intact mitochondria. Evidence is summarized that when hormones and other extracellular stimuli increase the cytoplasmic concentration of Ca2+, then this results in an increase in the intramitochondrial concentration of Ca2+. In this way, rates of pyruvate oxidation and citric acid cycle flux are increased, and hence there is an increase in NADH supply for the respiratory chain under conditions where there is an enhanced demand for ATP. In contrast, the activation of pyruvate dehydrogenase which is observed in adipose and other tissues exposed to insulin is brought about by a Ca2+-independent mechanism.